I. Introduction
The debate about the costs and benefits of immigration to the United States centers on the issue of the quality of immigrants. However, it is not clear whether persons who choose to immigrate to the U.S. are more or less skilled, on average, than either the U.S. native-born population or than the pool of all potential immigrants. The factors that determine the skill level of immigrants are also uncertain. This analysis adds to the literature an examination of the determinants of the average skill level of immigrants across countries based on data on occupational distribution of immigrants.
Understanding the quality of immigrants and its determinants is important because of the large number of immigrants in the U.S. and because their own economic outcomes and their effect on natives depends on relative skill levels. The foreign born composed slightly more than 10 percent of the U.S. population in 2000, representing an increase of over 11 million people since 1990 (U.S. Bureau of the Census, 2001 ). Higher immigration of unskilled individuals appears to depress the wages of low-skilled immigrants already present in the U.S. as well as the wages of low-skilled U.S. natives (Borjas, Freeman, and Katz, 1997; Jaeger, 1996; Johnson, 1998) . Because low-skilled immigrants appear to be a complement to the labor of skilled workers, larger flows of unskilled immigrants boost the earnings of skilled U.S. natives and skilled immigrants (Jaeger, 1996; Johnson, 1998) . Previous research suggests that higher levels of skilled migration have little effect on the wages of U.S. natives (Borjas et al., 1997) .
The primary method that has been used to examine whether immigrants are drawn from the top or bottom of the skill or income distribution is comparing immigrants to U.S. natives. Borjas (1987 Borjas ( , 1991 and Cobb-Clark (1993) estimated wage equations for immigrants and natives using data from decennial Censuses or the Current Population Survey (CPS) and examined the role of home-country political and economic conditions in country-level average relative wages. Barrett (1998) and Jasso, Rosenzweig, and Smith (2000) used a similar method with administrative data from the Immigration and Naturalization Service (INS) on new legal permanent residents; because the INS data do not contain wages, they imputed wage data to immigrants on the basis of the wages of natives in the same occupation. This imputation requires assuming that immigrants will work in these occupations in the U.S. and earn the same as natives, or at least that occupation at the time of receipt of legal permanent resident status is well-correlated with future earnings in the U.S., and that the transferability of occupation from the source country to the U.S. does not differ across countries.
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Selection among immigrants has also been examined by comparing the skills of immigrants across source countries. Greenwood, McDowell, and Waldman (1996) used administrative data to estimate the determinants of the fraction of new legal permanent residents from a country who are in skilled occupations. This method does not involve a comparison to the skills of U.S. natives or to the skills of the home country population but rather a comparison of immigrants' skill levels across countries of origin and within countries over time.
The findings on immigrant selectivity are mixed. Barrett (1998) , Borjas (1987 Borjas ( , 1991 and Cobb-Clark (1993) conclude that immigrants are positively selected from countries with low 1 Data from the 1995-98 March Current Population Survey suggest that this assumption may not hold. Among foreign-born individuals aged 16-64 who were not in the U.S. a year prior to the survey and who reported an occupation for the previous year and the survey year, 90 percent were in the same occupation (using the INS occupation categories) in both years. About 91 percent of immigrants from Mexico were in the same occupation, compared with 94 percent of immigrants from Asia and 88 percent of immigrants from Europe. In addition, the INS data give the occupation in the home country for newly arriving immigrants except for immigrants admitted under employment admission classes, who report the occupation they will hold in the U.S. Immigrants who are adjusting status and are already present in the U.S. apparently report their occupation in the U.S. The proportion of immigrants in these categories varies across countries, which creates problems for the imputation if immigrants occupy different occupations in their home country than in the U.S.
rates of return to skill relative to the U.S. and negatively selected from countries with higher returns to skill, as measured by income inequality. Jasso et al. (2000) , in contrast, find that lower skill prices in the country of origin, as measured by higher average schooling levels, are associated with lower immigrant quality. Greenwood et al. (1996) find a negative association between immigrants' skills and gross domestic product (GDP) per capita in the source country relative to the U.S., whereas Borjas and Barrett report a positive relationship between sourcecountry per capita GDP and the average wages of immigrants relative to U.S. natives.
This study uses INS data on the occupation of new legal permanent residents to examine the determinants of immigrant selection. The analysis makes several contributions to the literature. First, this study synthesizes the two previous methods used to examine immigrant selection by examining the effect of differences across countries in the return to skill-the approach taken by Borjas and otherson the fraction of immigrants who are in skilled occupations, the measure of skill used by Greenwood et al. Focusing on the occupational distribution of immigrants avoids potential concerns about imputing wages to immigrants who may work in different occupations in the U.S. than in their home country. In addition, this analysis investigates the relationship between the fraction of immigrants in skilled occupations and the comparable fraction in source countries, which has not been previously examined.
This analysis also establishes whether the fraction of immigrants who are in skilled occupations differs across admission categories and examines the applicability of the Roy selection model to immigrants admitted under different categories. The findings suggest how a change in immigration policy, such as a change in admission preferences, would affect the average quality of immigrants. Studies that use data on immigrants' relative earnings from the Census or the CPS are unable to examine the effect of admission category, which is available only in INS data.
The model presented in the next section predicts the relationship between the average skill level of immigrants from a given country and returns to skill, economic conditions, and the skill level of the home country population. These predictions are then tested using INS data on men who received legal permanent resident status in 1995. The results provide mixed support for the model, and the results vary somewhat across admission categories. The findings suggest that the changing the distribution of immigrants across categories of admission would affect the average skill level of immigrants.
II. Analytical Framework
Beginning with work by Sjaastad (1962) , migration models posit that individuals live in the area where their utility is maximized. Individuals are hypothesized to compare their utility in their current location to their expected utility in all other possible locations, including the disutility of moving to those locations, and choose the location with the highest utility. The literature on international migration has focused on the earnings component of utility, positing that individuals become immigrants when their expected earnings in the destination country, less migration costs, are higher than their earnings in the country of origin (Borjas, 1987 (Borjas, , 1991 Chiswick, 1999; Taylor, 1987) . Borjas (2000) develops a model that predicts how relative returns to skill and other factors affect the average skill level of immigrants. The model, which is based on the Roy (1951) selection model, is briefly summarized here, and then its predictions are tested with data on the skill level of immigrants. In the model, immigrants' earnings in both the home country and the destination country depend on skill, which is denoted by S and is observed, and on unobservable factors denoted by ε. The distribution of wages, w, in the home country and in the destination country, respectively, are given by ln w 0 = µ 0 + δ 0 S + ε 0
(1) and ln w 1 = µ 1 + δ 1 S + ε 1 .
The coefficients δ 0 and δ 1 measure the return to skill in the home and destination countries, and µ 0 and µ 1 are mean (log) earnings. If δ 1 is larger than δ 0 , the return to skill is higher in the destination country than in the country of origin. The random, unobserved components of earnings ε 0 and ε 1 are jointly normally distributed with mean zero, variances σ 0 2 and σ 1 2 , and correlation coefficient ρ 01 .
The distribution of skill in the home country is given by
where ε S is assumed to be distributed normally with mean zero and variance σ S 2 and is assumed to be uncorrelated with the difference in the random components of earnings between the destination country and the home country. Migration costs are assumed to be constant across individuals from a given country and equal to C.
Individuals live in the country in which their expected earnings are higher, given their skill level and migration costs. For an individual with skill level s, the decision to migrate can be represented by the index function I, where
and π = C/w 0 . Given skill level s, an individual migrates if I>0.
As Borjas (2000) shows, the migration rate from the home country to the destination country is
where τ = (ε 1 -ε 0 ) + (δ 1 -δ 0 )ε S and z = -((µ 1 -µ 0 ) + (δ 1 -δ 0 )µ S -π)/σ τ . The mean skill level of individuals who choose to migrate is
where
Equation (6) predicts the effect of changes in average earnings and returns to skill in the source and destination countries on the average skill level of migrants. An increase in average earnings in the home country will raise (lower) the average skill level of migrants if the return to skill is higher (lower) in the destination than in the home country. Intuitively, an increase in average income in the home country reduces the incentive to migrate. Because positive selection on skill occurs when the return to skill is higher in the destination than in the source country, the increase in average home country income reduces migration from the lower end of the skill distribution while not affecting migration from the upper end of the skill distribution, raising the average skill level of migrants.
An increase in average earnings in the destination country will raise the average skill level of immigrants if the return to skill is lower in the destination country than in the home country. When the return to skill is lower in the destination than in the home country, negative selection occurs. In this case, an increase in average earnings in the destination raises skill threshold for migration, which boosts the average skill level of migration. The opposite holds for the positive selection case. An increase in the return to skill in the country of origin will lower the average quality of migrants by reducing the incentive to migrate for individuals at the upper end of the skill distribution, whereas an increase in the return to skill in the destination country will raise the average quality of immigrants by increasing the incentive to migrate for more-skilled individuals.
Equation (6) also predicts the effect of changes in the average skill level in the source country and in migration costs on the average skill level of migrants. As Borjas (2000) shows,
an increase in the average skill level in the source country raises the average skill level of migrants, but the effect is less than one-for-one. An increase in migration costs for all individuals will raise (lower) the average quality of migrants if the return to skill is higher (lower) in the destination country than in the home country. Intuitively, an increase in migration costs exacerbates the degree of positive or negative selection, which is determined by the relative return to skill across the two countries.
This model makes a few simplifying assumptions. It does not include multiple destination countries, although individuals presumably choose between home and several potential destinations. Borjas, Bronars, and Trejo (1992) show that, in a similar model with multiple destinations, individuals sort across areas based on relative returns to skill. Another assumption of the model here is that individuals make locational choices based solely on expected earnings. The majority of legal immigrants to the U.S. receive permanent resident status because they have relatives in the country, so desire to live near family members may also influence migration decisions for many potential immigrants. The applicability of the model to immigrants admitted on the basis of family tiesinstead of because of job skills or for other reasonsis examined below.
III. Data and Methods
In the model developed above, the variables that determine the average skill level of immigrants are relative returns to skill, average earnings in the two countries, the average skill level in the home country, and migration costs. The effects of average earnings and migration costs depend on whether the return to skill is higher in the destination country or in the source country. The empirical test of the model involves regressing a measure of immigrants' skills on proxies for these factors. Some of the models estimated below also include controls for the distribution of immigrants across admission categories and for region of origin.
A. Immigrants' skills
The measure of immigrants' skills used here is the fraction of immigrants who report being in skilled occupations. The data on the skills and other characteristics of immigrants are from administrative data on men admitted as legal permanent residents to the U.S. The INS data include over 200,000 men aged 15-64 from a total of 204 countries. As Table 1 reports, about 21 percent of these immigrants report being in a skilled occupation. When the 40 percent of prime-aged men who do not report an occupation or are students, homemakers, unemployed or retired are not included, the number of countries falls to 198. About 35 percent of these male immigrants are in skilled occupations (column 2).
This analysis focuses on a sample of immigrants from 51 countries because occupational data for the source country labor force are also available for these countries. These 51 countries, which are listed in Appendix 
B. Admission categories
The INS data include immigrants' class of admission. Immigrants receive permanent resident status for one of three main reasons: they are related to a citizen or permanent resident (family reunification); they are admitted on the basis of job skills (employment-based); or they are a refugee or asylee adjusting to permanent resident status. Immigration law also allows some individuals to receive permanent resident status for other reasons, such as the diversity lottery program. Some of the regressions discussed below include variables measuring the fraction of immigrants in each of the three main admission classes in order to examine the relationship between the fraction of immigrants who are skilled and the distribution of immigrants across admission classes. In addition, the data are stratified by admission class in some specifications in order to examine the applicability of the selection model across admission classes.
The distribution across admission categories of the immigrants from the 51 countries that are the focus of this analysis differs slightly from the distribution of all male immigrants aged 15-64. As Table 1 indicates, immigrants from the 51 countries are more likely to have been admitted under employment-based and family reunification preferences and less likely to have been admitted under refugee/asylee admission categories than immigrants as a whole. This is because the 51 countries do not include Cuba, Russia, and Vietnam, the primary countries of origin for refugees and asylees; occupational data for the home country population are not available for these countries.
More than one-half of new recipients of legal permanent residence are already present in the U.S. and are adjusting from another status. Individuals converting from H1-B visas (temporary visas for skilled workers) and refugees and asylees are examples of individuals converting status. 5 The fraction of immigrants from the 51 countries focused on here that are adjusting status is slightly lower than the corresponding fraction among all male immigrants, as Table 1 indicates.
The fraction of immigrants who are adjusting status is controlled for in some of the regressions discussed below for two reasons. First, occupational differences between new legal permanent residents already present in the U.S. and those coming from abroad may reflect differences in occupation structures across countries but not in skill levels. Second, the estimated coefficient may suggest the effect on immigrants' skill levels of changing the number of individuals allowed to adjust their status.
C. Economic variables
The fraction of the population in the source country that is skilled is based on the occupational distribution in the source countries. The International Labour Office (ILO) reports employment levels by occupation and sex for a large number of countries. The occupational classifications include executive/administrative/managerial and professional/technical, so a measure of skilled workers in the home country analogous to the measure for immigrants is 5 The main nonimmigrant categories from which individuals in the sample converted to permanent resident status are temporary visitors for pleasure (25 percent), entry without inspection (23 percent), and H1 visas (13 percent).
constructed. 6 The occupation distribution in source countries in 1995 is used to calculate the fraction of the home country population that is skilled. 7 As Table 2 reports, on average, about 22 percent of the home country labor force work in skilled occupations.
As in previous research, income inequality is used here as the measure of the return to skill. The Gini index, which increases as income inequality increases, proxies for the return to skill under the assumption that countries with more compressed income distributions have lower rates of return to skill. The index ranges from 19.5 (Slovakia) to over 59 (Paraguay) across the 51 countries, with a mean of about 37. The Gini index in the U.S. is 40.1.
8
In the model, the direction of the effects of average income and migration costs depend on relative returns to skill. In the sample, 32 countries have greater income inequality than the U.S. and 19 have lower income inequality, as measured by the Gini coefficient. Countries with higher returns to skill (higher Gini indexes) than the U.S. tend to be Latin American and Asian nations, whereas countries with lower returns to skill tend to be European.
Dummy variables indicating whether the return to skill is higher or lower than in the U.S.
are interacted with variables measuring average income in source countries and migration costs in the regressions estimated below. The model predicts that immigrants' skills should be positively associated with the interaction terms for countries with relatively low returns to skill and negatively associated with the interaction terms for countries with relatively high returns to 6 Several limitations of the ILO data should be noted. The lower age limit for inclusion in the data and the categorization of members of the armed forces vary across countries. A few developing countries only include individuals in urban areas. Despite these limitations, the ILO is the only organization that reports occupational data for a large number of countries. 7 Data from 1994 or 1996 are used for a few countries in order to increase the number of nations in the sample. The ILO occupational data for Ecuador and Paraguay are from 1994, and from 1996 for Honduras, Peru, Bangladesh, Croatia and Australia. 8 The income inequality data are from the World Bank (1997) and Tabatabai (1996) and for the closest year to 1995 available; the data are from the 1990s except for four countries with data from the 1980s (Austria, Hong Kong, Ireland and Singapore).
skill. The income measure is the log of GDP per capita in 1995 in dollars. 9 Distance from the population center in the country of origin to New York, Miami, or Los Angeles (in thousands of miles) is used as the proxy for migration costs. 10 These variables are the standard measures of income and migration costs used in previous research.
The models estimated here do not include variables measuring average income or the return to skill in the U.S. The analysis here is cross-sectional, so all immigrants face the same return to skill and economic conditions in the U.S. in a given year, and the constant in the regression captures these variables. If panel data were used, these variables would need to be included in the model. Using panel data would also offer the advantage of being able to include fixed country of origin effects. However, the covariates, particularly the measure of the return to skill, change only slowly over time and are not available on an annual basis for all countries.
Distance, which proxies for migration costs, obviously does not change over time. Panel data methodologies would therefore not offer a substantial advantage over the cross-sectional approach used here.
The regressions discussed in the next section are estimated using weighted least squares, where the weights are the number of immigrants from each country used to construct the sample.
The weights are used to make the results reflective of the composition of legal immigrants.
Variables controlling for the fraction of the home country labor force that is skilled, the return to skill in the home country, and interactions of average income in the home country and distance with dummy variables indicating whether the return to skill in the home country is lower or higher than in the U.S. are first included in the model. Controls for distribution across classes of 9 The GDP data are from the United Nations (1997) and the World Bank (1997) . 10 The distance is air miles. The data are from the Distcalc program of the U.S. Department of Transportation, Bureau of Airline Statistics, which was graciously supplied by Jeff Gorham. The closest of the three U.S. cities to the home country is used, except Los Angeles is used instead of Miami as the gateway for Mexico.
admission and for the fraction of immigrants adjusting status are then added, followed by an investigation of the robustness of the results to including dummy variables controlling for three of four continents. Results based on data stratified by class of admission are then presented, followed by results for newly-arriving versus adjusting immigrants and principal versus "tied" immigrants.
IV. Results

A. Overall results
The results provide mixed support for the model. Column 1 of Table 3 reports the results when variables measuring the average skill level of the home country, returns to skill in the home country, and the interactions with average income in the home country and migration costs are included in the regression. A 10 percentage point increase in the fraction of the home country labor force in skilled occupations is associated with an 8.5 percentage point rise in the fraction of immigrants from a country in skilled occupations, the less than one-for-one effect predicted by the model. Assuming that countries with higher income inequality have higher returns to skill, skilled immigration appears to be lower from countries with higher returns to skill, but the effect is not significant. GDP per capita is also not significantly associated with the fraction of immigrants who are skilled. Previous studies, in contrast, tended to find that average income is associated positively associated with immigrants' skill levels but did not interact average income with a measure of the relative return to skill.
Higher migration costs, as proxied by distance, appear to raise the average skill level of immigrants from countries with higher returns to skill than the U.S., whereas there is no effect on the skills of immigrants from countries with relatively low returns to skill. The result for countries with relatively high returns to skill is not consistent with the model, which predicts that an increase in average income should increase the extent of negative selection from countries that have relatively high returns to skill. Jasso and Rosenzweig (1990) similarly find that greater distance is associated with positive selection of immigrants, although they do not distinguish between countries with high and low relative returns to skill.
Column 2 of Table 3 
B. Results by Admission Category
The above results suggest that the fraction of immigrants in skilled occupations may differ between immigrants admitted under employment-based preference categories and immigrants admitted under other categories. 11 The determinants of the fraction of immigrants in skilled occupations may also differ across preference categories. For example, employmentbased immigrants might be more sensitive to relative returns to skill and other economic factors than family reunification immigrants, who may be moving primarily to be near relatives.
Economic factors may play no role in the migration decisions of refugees and asylees who are fleeing political persecution. Table 4 therefore shows the results when the data are stratified by major class of admission.
The results suggest that the determinants of the fraction of immigrants in skilled occupations differ somewhat across admission categories, but the results are not always as hypothesized. For example, the fraction of employment-based immigrants in skilled occupations appears to fall as distance increases among countries with lower returns to skill than the U.S., the opposite result of that predicted by the model. Immigrants' skill levels are significantly associated with skill levels in the home country only among family reunification immigrants.
Among immigrants admitted under miscellaneous admission categories, home country GDP is positively associated with skill levels for immigrants from countries with both relatively low and relatively high returns to skill; the former result is consistent with the model, whereas the latter is not. The skill levels of these "other" immigrants decline as the return to skill in the home country increases, as predicted by the model. Although the Roy selection model seems best suited for explaining migration among employment-based immigrants, it does not appear to 11 The mean fraction of immigrants in skilled occupations is .70 for employment-based immigrants, .26 for family reunification immigrants, .08 for refugees/asylees, and .42 for immigrants admitted in other categories.
better fit average skill levels among employment-based immigrants than among family reunification immigrants.
Economic factors appear to play almost no role in the skills of refugees and asylees, as expected. The goodness of fit, as measured by the adjusted R-squared, is also substantially lower for refugees/asylees than for the other admission categories. 12 The results for refugees and asylees should be treated with caution, however, because the large refugee/asylee-sending countries are not included in the sample.
The results for the variable controlling for the fraction of immigrants already present in the U.S. and adjusting status vary across preference categories. Recall that this variable should control for differences in the occupational structure of the U.S. and other countries. The fraction of immigrants adjusting status is positively associated with the skills of employment-based immigrants even though most members of this group report the occupation they will hold in the U.S. regardless of their location at the time of admission. This may indicate that foreign-born persons already present in the U.S. are better able to find high-skilled jobs than individuals living overseas searching for an employer willing to sponsor them for employment-based admission.
The fraction of immigrants adjusting status is negatively associated with the skills of immigrants admitted in "other" categories, in contrast. This suggests that immigrants admitted for miscellaneous reasons work in higher-skilled occupations in their home country than they do in the U.S.
The previous results suggest that fraction of immigrants in skilled occupations may depend on the fraction of immigrants adjusting status, although the direction of the relationship is unclear. Columns 1 and 2 of The results indicate several differences between the determinants of the skill levels of newly-arriving immigrants and adjusting immigrants. The fraction of newly-arriving immigrants in skilled occupations is significantly associated with the fraction of the home country labor force in skilled occupations, whereas the relationship is smaller and insignificant for immigrants adjusting status. The skill levels of adjusting immigrants increase as the fraction admitted under employment-based and family reunification preferences rise, whereas the skill levels of newlyarriving immigrants fall as the fraction admitted under family reunification preferences rises.
The skill levels of neither group of immigrants are significantly influenced by relative returns to skill or other economic factors.
Columns 3 and 4 of Table 5 show the results if the sample is restricted to principal immigrants or "tied" immigrants, respectively. Tied immigrants receive legal permanent resident status because they are the spouse or minor child of a principal immigrant. Slightly less than 10 percent of immigrants in the main sample are tied immigrants. About 37 percent of principal immigrants are in skilled occupations, the same proportion as in the sample as a whole, compared with 34 percent of tied immigrants.
The results for principal immigrants are similar to those for all immigrants, which is not surprising since the vast majority of immigrants are principals. The fraction of tied immigrants in skilled occupations increases about one-for-one with the fraction of the home country labor force in skilled occupations, an effect slightly larger in magnitude than that among other groups of immigrants. The skills of tied immigrants appear to decline as GDP per capita increases among countries with relatively low returns to skill, the opposite result of that predicted by the model.
Another difference is that the proportion of tied immigrants in skilled occupations declines as the fraction of refugees and asylees increases.
V. Conclusion
This study examined the determinants of the average skill level of immigrants using INS data on the occupation of new recipients of legal permanent resident status as a proxy for skill. The results generally do not indicate that the return to skill in the home country significantly influences immigrants' skills, whereas the selection model predicts that immigrants' skills should increase as the return to skill in the source country decreases relative to the U.S.
Immigrants' skills appear to be related to average income in countries of origin and distances from the U.S. in some specifications, but the results are not always consistent with the predictions of the theoretical model. Although the selection model posits that the migration decision depends solely on economic factors, it does not appear to better explain average skill levels among employment-based immigrants, who presumably are the group most likely to move to the U.S. for economic motives, than among family reunification immigrants. Previous research, in contrast, generally reported results consistent with selection models similar to the one included in this analysis. These studies, however, used data that do not include class of admission or did not investigate the role of admission categories in the INS data.
Why the results of this study are inconsistent with some of the predictions of the model and with previous findings is a subject for future research. One potential explanation is that the data used in this study include only new recipients of legal permanent resident status and not nonimmigrants or undocumented aliens. Comparing the skills of all foreign-born persons in the U.S. with skills in source countries might yield different conclusions. In addition, the occupations which individuals held in their home country might differ from their occupations in the U.S. Individuals might be employed in a skilled occupation in their home country but only be able to find employment in unskilled occupations as immigrants. Data on occupation held in both the country of origin and the destination is needed in order to determine whether immigrants are successful in their new country. Notes: A country has a low (high) relative return to skill if its Gini index is smaller (greater) than the Gini index for the U.S. Each column is from a separate weighted least squares regression. The weights are the number of male immigrants aged 15-64 who reported an occupation. Percent "other" is the omitted category for class of admission, and Oceania is the omitted geographic area. Standard errors are in parentheses.
